Healthy human bodies are inhabited by over 100 trillion bacterial cells [1] . The study of the symbiotic relationship between humans and these unicellular organisms has become of great importance in the medical field. In fact, the pathology of many diseases involves perturbation of the intestinal flora [1] . Tetrahydrocannabinol (THC), the psychotropic ingredient of cannabis, has caught the attention of healthcare researchers given its ability to increase appetite, and reduce nausea and inflammation [2] . THC has also been associated with modulating the effects arising in the endocannabinoid system (ECS), however, its ability to affect bacteria growth has not been studied [3] . This proposed experiment seeks to explore the growth and vitality of beneficial gut microbiota (Lactobacillus acidophilus (LA), Akkermansia muciniphila (AM), Bifidobacterium bifidum (BB), and Streptococcus thermophilus (ST)) upon exposure to THC [4]. Through utilizing an experimental approach, beneficial bacterial cultures will be collected to study the growth of the microorganisms incubated with THC, relative to a positive and negative control. The results of the proposed study could inform future experiments investigating the treatment of a range of diseases with cannabis. The benefits of these treatments could also be extended to improving the daily health of the general population.
Introduction
Recent medical discoveries have highlighted the importance of the human microbiome, which has caused a rising concern for gut health in the general population [5] . The prevalent use of probiotics and prebiotics has driven an interest in exploring the effects of tetrahydrocannabinol (THC) on gut microbiota [4] . These microorganisms located in the small and large intestines are instrumental to digestive health, and play a role in modulating diseases of the gastrointestinal (GI) system [6] . The intestinal lining of the digestive tract contains endocannabinoid receptors (CB1) and (CB2), which make up a small part of the larger endocannabinoid system (ECS) found throughout the entire body [7] . The ECS is responsible for many functions, including fulfilling homeostatic roles and modulating inflammation, hunger, metabolism, and pain [3] . The acute administration of THC, a CB1 and CB2 receptor agonist, can result in the upregulation of the ECS in the GI tract [7] .
A recent study by Mehrpouya-Bahrami et al. (2017) has demonstrated that a blockade of the CB1 receptor aids in the mitigation of diet-induced obesity (DIO), reduces inflammation, and increases the relative abundance of AM, a bacterium with beneficial effects on metabolism [7] . Blocking the CB1 receptor may alter the gut microbiota, and chronic administration of THC may influence the growth of beneficial bacteria [7] . Given the scarcity of research studying the relationship between THC and the microbiota, the nature of this association is currently unknown.
Given that the components of the ECS modulate the function of the GI tract, we propose a novel study that explores THC's effects on the growth of gut microbiota. This will help expand the known therapeutic effects of THC and broaden the scope of future medicinal treatment.
We propose that THC will influence the growth of the beneficial bacteria that inhabit the human digestive system. Studies have been conducted surrounding the implications of THC and bacterial responses. Aside from the aforementioned studies, a report done in 2016 investigated the impact of antagonists on receptors in the ECS [8] . A bacterium strain, LA, exposed to THC, stimulated CB1 and CB2 receptors when digested by the body [9] . It can be noted that scientists have thoroughly studied the influence of THC on human intestinal cells. However, no reputable research has been conducted on the relationship between THC and the human microbiome specifically, thus far. Therefore, the execution of our study is imperative in developing this association. Beneficial gut bacteria, such as LA, BB, AM, and ST, will be tested with the presence of THC, and their growth will be calculated [4] . By exploring the role that THC plays in the growth of gut bacteria that are instrumental to the health of the microbiome, a new usage of THC can be determined.
Methods
We chose an in-vitro experimental approach in order to loosely mimic the physiological living conditions of bacteria inhabiting the small and large intestines in an effort to decipher how THC affects its growth. Specifically, the experiment involves the in-vitro analysis of bacterial growth through the use of cell cultures. The procedure will involve creating the ideal survival conditions for a slurry of "good" gut bacteria. This includes the bacteria LA, AM, BB, and ST, all of which are available for purchase from the American Type Culture Collection (ATCC) [4] .
The pre-calculated concentration of the bacterial solution will be spread across three separate agar plates; each plate will be exposed to a different condition, depending on whether it is a positive control, negative control, or experimental plate. A 2.1% solution of THC will be added to the experimental petri dish. The positive control will be incubated along with a 10 mL solution with a 2.1% concentration of tetracycline, whilst the negative control will be incubated with an equal mass of water. This will account for the possibility of experimental error confounding the results. These concentrations were inspired by a related experiment conducted by the Journal of Natural Products, which measured the antibacterial properties of cannabis using Staphylococcus aureus and the same percent active ingredient [10] . To determine the growth, the number of colony-forming units (CFU) per millilitre of starting culture will be calculated following a 72 hour incubation period [10] .
A secondary aspect of this experiment will involve adding increasing concentrations of THC to a liquid culture in increments of 1% per 10 mL, starting at a 0.0% THC solution and ending at 100%. This will yield a dose-response relationship between THC and bacterial growth, and will demonstrate the saturability of this relationship.
This methodology possesses inherent limitations, including a lack of control over simulating the exact temperature and pH of the intestinal tract, and the limited sample of bacteria used. Also, it does not account for variation in the way each bacterial strain responds to THC. Regardless, the experiment allows the group to establish a general relationship between cannabis and the robustness of the human microbiome
Conclusion
Current research suggests that consumption of marijuana will increase following its legalization in Canada [2] . Identifying the full scope of its effects on the body is imperative in broadening its medical applications. The results of the study could complement Mehrpouya-Bahrami and colleagues' 2017 study: implementing the administration of THC to offset diet-induced obesity, by increasing the growth of AM in the intestines [7] .
Data collected in this study could play a role in developing a better treatment of Recurrent Clostridium Difficile Infection (RCDI). Fecal enemas are used to restore normal intestinal flora by transplanting healthy gut microbiota. Fecal transplantation in RCDI could be replaced with treatments of marijuana. Patients would no longer need a suitable fecal donor and would avoid common transplantation side effects [11] .
Further research could be conducted to observe the effects of THC on the gut microbiome in non-ideal conditions, such as a murine model. These results would more closely model the effects of THC on the human microbiome. Then, research should be conducted to derive similar effects on the microbiome from the use of cannabidiol, thus eliminating the mind-altering effects of THC during treatment. Our findings challenge the idea that marijuana can simply be used to improve the quality of life of patients affected by certain diseases and disorders; instead, marijuana may prove to be a valuable method of fostering the growth of healthy gut bacteria. "Good" Bacteria: Bacteria that is beneficial to the gut (small and large intestines), defined in this paper as Lactobacillus acidophilus, Bifidobacterium bifidum, Akkermansia muciniphila, and Streptococcus thermophilus. Microbiome: A community of microorganisms that inhabit a specific environment or area of the body. Microbiota: Bacteria inhabiting the small and large intestines. Probiotics: Food or dietary supplements such as yogurt, sauerkraut and kefir that supply beneficial bacteria to the intestines. Prebiotics: A form of dietary fibre that acts as a fertilizer for "good" bacteria growth.
List of Abbreviations

Recurrent Clostridium Difficile Infection (RCDI):
A bacterial infection that causes nosocomial diarrhea. Tetracycline: A broad-spectrum of antibiotics, with a molecular structure of four rings, effective against a variety of organisms.
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